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Recent electron microscopic, histochemical,
and biochemical studies have defined and
clarified many problems in normal and aberrant
cutaneous pigmentation (1—14). One lesion of
the skin that incorporates into its life history
aspects of both excessive and decreased pig-
mentation is the halo nevus (15, 16). This
entity is named for the association of a central
pigmented nevus with a surrounding depig-
mented zone. The pigmented nevus spontane-
ously diminishes in size and finally disappears,
leaving a focus of hypopigmentation or depig-
mentation. Previous light microscopic studies
have elucidated the absence of melanocytes in
the halo epidermis, the cellular character of the
nevus, and the inflammatory cell infiltrate
about the nevus cells (16, 17).
We have examined two halo nevi by electron
microscopy in order to determine the fine struc-
ture of the lesions and relate them to notions
of their pathogenesis.
MATERIALS AND METHODs
Excisional skin biopsies of halo nevi were ob-
tained from two brown-haired, brown-eyed Cau-
casian men, 23 and 33 years old, respectively.
Fixation was achieved by immersion either in caco-
dylate-buffered glutaraldehyde (followed by rinsing
and postosmieation) or in s-eollidine-buffered
osmium containing sucrose and calcium. The speci-
mens containing nevi were halved, fixed briefly, and
divided after careful inspection into nevus, halo,
and peripheral pigmented portions. Thick sections
of the Epon-embedded tissues were stained with
toluidine blue 0. Thin sections were stained with
uranyl acetate and lead citrate and were examined
with a Siemens IA microscope.
RESULTS
Light microscopy—The epidermis contains
numerous "clear" cells both in areas overlying
the nevus (Fig. 1) and in the region of the halo
(Fig. 2). These cells are situated in the basal
layer as well as in more superficial locations.
The nuclear contour of the clear cells may be
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indented and ovoid but is usually convoluted
and irregular. Granules are not seen in the
abundant cytoplasm of these cells, the outlines
of which are often dendritie. The pigmented
epidermis surrounding the halo appears to con-
tain fewer clear cells than the epidermis of
the halo.
The intradermal nevus (Fig. 1) is composed
of admixed large, irregular cells and small,
darker, fairly regular cells. Pigment granules
are prominent in many of the larger cells (see
M, Fig. 1), in which the granules vary con-
siderably in coarseness. The smaller cells
(see 5, Fig. 1) resemble lymphocytes and do
not have visible pigment granules.
Electron microscopy—The segments of epi-
dermis peripheral to the halo are composed
mainly of keratinocytes with many intracyto-
plasmie melanin granules. A few melanocytes
are identified by their lack of desmosomes and
tonofilaments and by the presence of pigment
granules, the characteristic melanin lattice
structure (2) of which is evident (Fig. 3).
The cellular population of the epidermis
constituting the halo is markedly different
from that of the contiguous pigmented zones.
No melanocytes are identified in the halo. The
keratinocytes seem to contain fewer and less
"mature" premelanosomes than similar cells
in the periphery, but this observation was not
quantitated. The keratinoeytes (K, Fig. 4)
are admixed with many large, irregular den-
dritie cells in all strata except the cornified
layer. These cells (L, Figs. 4 and 5) contain
lobulated nuclei, extensive Golgi zones, many
mitochondria, and abundant endoplasmie retic-
ulum. They are identified by the presence of
characteristic cytoplasmie organelles (12, 18,
19). These organdIes consist of an internal com-
ponent with a lattice spacing of 70 to SO A sur-
rounded by typical trilaminar membranes (see
inset, Fig. 4). One end of the organelle is contin-
uous with a dilated "empty" eisterna. The stri-
ated portion is usually seen as an elongated,
cigar-shaped profile. This represents a cross sec-
tion of the structure, which has a flat, discoid
over-all shape.
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Many Langerhans cells are also present in
the epidermis overlying the nevus cells in the
dermis (Fig. 5). Other cells with a size and
shape resembling that of Langerhans cells do
not contain the organdIes characteristic of the
latter (Fig. 5, middle). These cells are often
dendritic and contain spherical membrane-en-
closed intracytoplasmic bodies that are finely
granular and measure 0.3 to 1 micron in
diameter. The exact nature of these cells, along
with smaller cells of similar structure, is un-
clear. The small cells (Figs. 6, 7, 8, 9) contain
spherical bodies in their cytoplasm and have a
structure that is lymphocyte-like in general.
They are found in the following locations:
(a) in the epidermis overlying the ncvus (Fig.
6), (b) just beneath points of obvious dis-
continuity in subcpidermal basement mem-
brane (Fig. 7), and (c) in the deeper portions
of the nevus (Figs. 8 and 9). A few of these
cells show signs of degeneration (Fig. 10).
The ncvus in the dermis is heterogeneous in
its cellular population. Large cells (20 to 30
micra in diameter) arc of three types. One type
has a variety of "phagocytosed" structures in
cytoplasmic, membrane-enclosed organclles
(Fig. 11). Coarse melanin granules are often
abundant in these macrophages, in which case
they may be termed "melanophages" (Fig. 12).
A second type of large cell contains little or
no pigment, extensive rough cndoplasmic retic-
ulum, and many fine (50- to 60-A) filaments
in its cytoplasm (Fig. 13). The third type of
large cell contains numerous small collections
of melanin along with many mitochondria, ex-
tensive cndoplasmic reticulum, and few cyto-
plasmic filaments (Fig. 14). This is repre-
sentative of epithelioid or type A nevus cells
(13).
Small lymphocyte-like cells, described above,
are abundant in the nevus (Figs. 8 and 9). They
vary in shape, nuclear configuration, and cyto-
plasmic organelles. They may represent the
type B nevus cells described by Mishima (13)
but identification on the basis of comparison
with his micrographs is indefinite. Differentia-
tion of these cells from lymphocytes could be
made only if histochemical studies were to
demonstrate either acid hydrolase or DOPA-
oxidasc activity in the spherical cytoplasmic
bodies.
DJsCussION
Electron microscopic study of two halo ncvi
has disclosed that the prominent "clear" cells
in the dcpigmcntcd epidermis of the halo are
Langcrhans cells. Mclanocytcs were not seen
in this area but were found in the pigmented
epidermis peripheral to the halo. The nevus
consisted of several types of large nevus cells,
macrophagcs, and small, lymphocyte-like cells.
Clinical forms of diminished pigmentation arc
classically categorized as either inherited or
acquired. Oculocutancous albinism and pie-
baldism (partial albinism) arc genetically de-
termined as recessive and dominant traits, re-
spectively, whereas vitiligo is acquired. These
conditions are characterized by a light micro-
scopic pattern of increased numbers of "clear"
cells in the epidermis. Recent studies have
demonstrated differences in these disorders with
regard to the nature of the clear cells in each.
Oculocutancous albino epidermis contains mel-
anocytes whose melanosomes have little or no
pigment (20) because of a defect in melanin
synthesis (13). In partial albinism, melanocytes
arc present but structurally "abnormal" in
areas other than the region of the white fore-
lock (12). Both the white-forelock area in pie-
baldism (12) and the dcpigmented foci in
vitiligo (13, 21) show an absence of melano-
cytcs and an increased number of Langcrhans
cells. The depigmentcd cpidermal zones in
halo ncvi arc similar in ultrastructure to these
two last-mentioned disorders.
Langcrhans cells are components of normal
epidermis, in which they arc found as "clear,"
aurcophilic, DOPA-ncgative, and tyrosinase-
negative cells (3, 18). They are fonnd in the
epidermis at both basal and more superficial
levels, with the latter area predominating.
The light microscopic and histochemical char-
acteristics of these cells have been interpreted
as those of effete mclanocytcs (22). Although
the exact relationship between melanocytcs and
Langerhans cells has not been established, the
ultrastructurc of the latter is not suggestive of
a "worn-out" form of the former. Brcathnach
(23) has presented a hypothesis that the two
types of cells are daughter cells of a common
stem cell. Zelickson (18) and Brcathnach (24)
have reported the occurrence of melanin in
Langerhans cells. This finding, along with the
apparent reciprocal relationship between the
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two cell types, is inferential evidence to sup-
port Breathnaeh's hypothesis, hut either (a)
failure of newly divided cells to mature com-
pletely into melanin-synthesizing forms or (b)
a preferential destruction of melanoeytes and
sparing of Langerhans cells would account for
the patterns observed in the depigmented con-
ditions.
Large nevus cells presented several variations
in ultrastrueture. The predominant cell con-
tained an abundance of small pigment granules
in its cytoplasm, in which relatively few fila-
ments were found. This pattern corresponds
to that of an epithelioid nevus cell (13). A few
large cells had sparse pigment granules in a
cytoplasm packed with filaments. This type of
cell resembled somewhat the neuroid nevus cell
in spite of the absence of a surrounding base-
ment membrane. These relationships suggest
a transition from one to the other or differen-
tiation of both from a common stem eel!. Other
large cells in the dermal mass were melano-
phages or maerophages containing cellular de-
bris.
The relationship of the small lymphocyte-
like cells to the nevus and its evolution is
puzzling. First, it is impossible to identify the
cells as either lymphocytes or small type B
nevus cells. We are unaware of published re-
ports of cytoplasmie organelles or inclusions,
both of which were present in these cells, in
bona fide lymphocytes. If the cells are type B
or small nevus cells, they show a degree of
differentiation related to development of endo-
plasmie reticulum and disappearance of free
ribosomes. A similar transition has been shown
to take place in antigenieally stimulated lympho-
cytes (25). It appears that these cells either
(a) have invaded the nevus and its overlying
epidermis in response to an immune or other
inflammatory stimulus, or (b) are nevus cells
that have arisen in the epidermis and exhibited
"Abtrofung" (26) into the underlying dermis.
We are of the rather arbitrary opinion that the
former is correct, that the small cells are mem-
bers of the lymphocyte series, and that the
intracytoplasmie spherules are material inci-
dentally phagoeytosed.
SUMMARY
Langerhans cells are abundant, and melano-
eytes are absent in the depigmented epidermis
of the halo nevus. Melanoeytes are seen in the
epidermis peripheral to the halo and in the
region overlying nevus cells in the dermis. The
latter areas of epidermis also contain many
Langerhans cells and small, lymphocyte-like
cells.
A heterogeneous collection of cells con-
stitutes the intradermal portion of the nevus.
This includes large nevus cells of two types—
macrophages, and small, lymphocyte-like cells.
The epidermal cell population of the depig-
mented halo zone, as demonstrated by electron
microscopy, is identical to that seen both in
vitiligo and in the area of the white forelock
of piebald patients. This suggests a relation-
ship among these acquired hypopigmentary
processes in man.
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FIGs 1 TO 3
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All mierographs shown are from specimens fixed in• glutaraldehyde, postosmicated, and
embedded in Epon. Light micrographs are from sections stained with toluidine blue 0.
Thin sections in the electron micrographs have been stained with uranyl acetate and lead
citrate. The inset, Figure 4, was stained with uranyl acetate in block.
FIG. 1. Superficial portion of nevus and overlying epidermis. The nevus is comprised of
a variety of cell types, which include large nevus cells (N), melanin-containing maerophages(M), and small lymphocyte-like cells (5). Several irregularly shaped dendritie clear cells(C) are present in the epidermis. Note the small ovoid cells lying along the basement mem-
brane (arrows). Approximately X 250.
Fie. 2. Epidermis in halo region. Scattered among the keratinoeytes in this oblique
section of epidermis are several clear cells (C). Approximately X 250.
FIG. 3. Part of cytoplasm of melanocyte in pigmented peripheral zone of epidermis.
Melanin granules are seen in sections along their longitudinal (pg1) and transverse (pg)
axes. One granule (pg3) shows 70-A spacing along two axes oriented 45° to one another.
>( 40,000.
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Pie. 4. Epidermis in halo region. The cytoplasm of a Langerhans cell (L) contains
prominent Golgi zones and characteristic organelles, seen in this section as elongate, rod-
shaped structures 250 to 300 A in diameter (arrow). The Langerhans cell is in contact with
the basement membrane (BM). A keratinocyte (K) contains a paucity of pigment gran-
ules (compare with Pig. 5). >< 10,000. Inset: Portion of Langerhans cell. The majority of
organelles, seen in cross section, have elongate, cigar-shaped profiles (single arrow). The
typical trilaminar appearance of the limiting membranes is similar to that in adjacent
Golgi components. Tangential sections of the organelles reveal the 90- to 100-A spacing of
the internal component (double arrows). "Empty" cisternae (c) are continuous with the
limiting membranes of two organelles in this section. X 65,800.
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FTc. 5. Epidermis overlying nevus. A well-melanized keratinocyte (K) and a Langerhans
cell (L) flank an elongated cell the identity of which is uncertain. This cell contains
spherical bodies that have a finely granular content (g). Fine fibrils or filaments are pres-
ent in the cytoplasm along with a well-developed Golgi zone. X 12,500.
t* *
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FIGs. 6 AND 7
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FIG. 6. Epidermis overlying nevus. A small, oval, lymphocyte-like cell (8) is super-
ficial to the basement membrane (BM) of the epidermis. This cell contains no features
that allow for its identification as a melanocyte derivative or a nevus cell. X 12,800.
FJG. 7. Epidermis overlying nevus. The subepidermal basement membrane (arrows) is
well visualized in the lower left portion of the micrograph. Discontinuity in the membrane
occurs beneath the basal keratinocyte, where hemidesmosomes are absent. Well below this
focus lies an oval cell that resembles the small cell in Fig. 6 except that a membrane-
enclosed body and more abundant rough endoplasmic reticulum are present in its cytoplasm
(lower rigbt corner). X 12,800.
;-r•.'
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FIGS. 8 AND 9
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FIG. 8. Nevus. This small, oval cell greatly resembles a lymphocyte in its cytoplasmic
ultrastructure. Contrast this picture with the cytoplasmic process of a large nevus cell
seen extending across the lower portion of the micrograph. The cytoplasm of both contains
spherical bodies (arrows) with granular electron-dense contents. Note the promlnent fila-
ments (encircled area). >< 12,800.
Fja. 9. Nevus. The cell in the upper left part of the micrograph resembles somewhat
the small oval cell in Fig. 13, except that more spherical bodles and rough endoplasmic
reticulum are present in the former. The granularity of the contents in the spherical
bodies is better seen in this micrograph (arrow). X 12,800.
FIG. 10. Epidermis overlying nevus. Two small oval cells (S) contain nuclei with
markedly condensed nucleoplasm, suggesting degeneration. One of these cells contains oval,
electron-dense bodies in its cytoplasm (arrow). A portion of the cytoplasm of a melanocyte
is identifiable (M) by the presence of pigment granules, cytoplasmic filaments, and the
absence of desmosomes. X 14,000.
FIG. 11. Nevus. A macrophage contains phagocytic vacuoles with recognizable cellular
organdies and debris, X 14,000.
448
i. .Y
Sa
.Q
7.
 
.
a
S*
 S.
 
t4&s, )•-r
Fic. 12. Nevus. Large accumulations of melanin are present as coarse granules in the
membrane-bonded cytoplasmic vacuoles of this melanophage. X 10,500.
Fia. 13. Nevus. This large nevus cell contains little pigment, abundant endoplasmic
reticulum, numerous mitochondria, and prominent filaments (arrow) in its cytoplasm. X
12,800.
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Fic. 14. Nevus. Small accumulations of pigment are present (arrows) in the cytoplasm
of this large epithelioid nevus cell. Note the extensive infolding of the nucleus and the
prominence of the nucleolus in this huge, irregular cell. X 12,000.
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